Abstract
Introduction
Healthcare systems in all developed countries are facing changes in the demand for healthcare, caused by the conjunction of a multiplicity of demographic, medical and socioeconomic factors, such as ageing populations, the evolution of diseases, increased expectations in respect of the quality of treatment linked to increases in national wealth, geographical mobility, etc. Expenditure on healthcare has grown at a furious pace and governments are now having to find ways of curbing that growth. According to OECD Health Data [1] , France had the second-highest level of health expenditure relative to GDP of all OECD countries in 2008, with only the USA outstripping it. Almost 80 % of this expenditure is funded from the public purse. France's expenditure per person on health is also higher than average (USD 3 696 compared with an average of USD 3 060).
Faced with these challenges, the French government embarked in the 1990s on a major reform of the hospital sector. In 1996, a regional administrative apparatus for the hospital system was put in place with the establishment of the Regional Hospital Services Agencies It had three objectives: 1) to modernise hospitals and improve their general infrastructure, much of which was run-down and dilapidated (boosting of investment in parallel with the restructuring of hospital services being implemented by the ARHs); 2) to establish closer links between funding and activity (introduction of activity-based payment in the public and private sectors) and 3) to improve hospitals' internal functioning by encouraging better dialogue between clinicians and hospital management [2] .
The development of cooperation between public and private healthcare providers and of public-private partnerships is one of the priority areas in the restructuring of the healthcare landscape 1 . In 2004, Healthcare Cooperation Groups 2 (HCG) were set up to provide the legal framework for cooperation between public and private hospitals 3 . The ARHs, whose task was to facilitate implementation of innovative arrangements such as PPPs, were replaced in April 2010 by the Regional Health Agencies (Agences Régionales de Santé/ARS). These new bodies have a wider remit that encompasses both restructurings and improvements in hospital efficiency.
It has to be acknowledged that these public-private partnerships are seen primarily in economic terms, as means of reducing costs or ‗optimising resources'. This perception of
PPPs is based on two more or less explicit premises. The first, explicit premise is that savings can be made by reducing duplication, seeking complementarities and pooling expensive resources (particularly equipment and buildings). The second, more implicit premise is based on the notion that the private sector is more efficient than the public sector and that, consequently, cooperation between the public and private sectors, regardless of the form it may take, will lead to improvements in the overall efficiency of the system. This second premise is consistent with the more general strategy of introducing private-sector management techniques into the public sector (new public management).
Considered in this way, these PPPs are, in reality, a black box when it comes to innovation [3] , both for their promoters and for the public authorities. After all, the underlying hypothesis, in essence, is that bringing together public and private resources, whether they be material, financial or human, is likely to increase the efficiency of the healthcare system, through the workings of mechanisms which, when all is said and done, are themselves of little consequence.
The aim of this article is to show that the implementation of PPPs (or of certain forms of them) sets in train (or may set in train) a complex innovation dynamic. This dynamic may 1 As the French President declared in October 2007: 'the solutions will necessarily be based on cooperation at regional level [...] Public-private partnerships must become the rule' ('Establishment of the Larcher Commission', speech by the President of the French Republic, Bordeaux University Teaching Hospital, 16 October 2007, http://www.elysee.fr). 2 Groupement de coopération sanitaire (GCS) 3 Although the GCSs were set up in 1996 (decree of 24/04/1996), their remit was defined only in the decree of 4/09/2003, which came into force in 2004.
affect many different facets of a hospital's output, whether viewed quantitatively (efficiency of the care provided) or qualitatively (effectiveness of the service provided, above and beyond the actual medical treatment). It can be considered at different analytical levels (that of the organisation itself, as well as the intra and inter-organisational levels). An innovation dynamic of this kind is particularly many-sided. Its boundaries seldom coincide neatly with any single form of innovation among those proposed by economic theory 4 . PPPs may provide the impetus for a complex, many-sided package of innovations and a range of learning processes, the content and mechanisms of which need to be understood. The complexity of such a package can be explained in various ways. One explanation is the multiplicity of different forms of innovation produced (product, process, market, organisational, strategic, social etc.) and the wide variation in intensity (radical, incremental, ad hoc). Another explanation is the diversity of sources of innovation associated with PPPs. The innovations may, after all, be adopted, produced or co-produced. They may be the result of bottom-up or top-down processes; they may be intentional and programmed or, on the contrary, they may emerge unexpectedly (ad hoc) from an interactive process and be validated, if at all, only in retrospect. The final explanatory factor is the diversity of occupations and actors involved in the innovations, as well as their very diverse objectives and modes of justification. Those involved may, of course, include all the healthcare professions and not just doctors and the higher intellectual healthcare professions, as well as any other profession or occupation within a hospital, such as employees in hotel/housekeeping services, catering, transport, administration, etc.
Our purpose in this article is to abandon the default ‗standard' approach to innovation, in which innovation is considered solely in terms of cost reduction or increased profitability, in order to effect entry into the ‗black box' of hospital innovation. In order to breach this black box, we draw on the framework for analysing hospital output and innovation developed by Djellal et al. [4] (see also [5] [6] ), which we will apply to an in-depth case study of an innovation-oriented PPP (IPPP). We hope in this way to account theoretically and empirically for the complex, multifaceted nature of innovation in hospitals and to draw some general lessons for hospital management involved in IPPPs.
The article is divided into four sections. In the first section, we present a theoretical framework for analysing hospital output, which we consider capable of accounting for the full complexity of innovation in this sector. In the second section, we discuss the notions of PPP and innovation-oriented PPP in hospitals, in order to demonstrate that their contents are multifaceted and diverse. We also identify the form of PPP that interests us here, namely
PPPs that generate a complex, architectural innovation dynamic as defined by Henderson and Clark [7] . In the third section, using the example of an in-depth case study of an IPPP involving a public and private hospital and drawing on the analytical framework developed in the first section, we seek to explain the multidimensional nature of innovation in hospitals.
The final section is given over to the implications of our theoretical framework and case study for hospital management.
The hospital as a complex service system and its innovation dynamic
Traditional economic analysis regards hospital activity as a production function like any other (for a survey see [8] ). Consequently, the introduction of innovation is considered essentially from the point of view of reducing production costs. From this perspective, PPPs are an attempt, similarly, to increase organisational efficiency by reducing production costs. Thus innovation is regarded exogenously, with the main consideration being the outcome of an invisible process as measured in terms of economic efficiency (cf. Figure 1 ). This approach to the product, to innovation and indeed to partnership does not seem to us sufficient to account for the complexity of the phenomena at work in an IPPP. Consequently, we put forward a different representation of a hospital's product that will enable us to enter the black box in order to better understand the full complexity of innovation and to identify some levers for practitioners and the public authorities to activate.
The hospital as a complex package
Hospitals can be considered as packages of goods, services, competences and tangible and intangible technologies that are combined in order to (co)-produce with clients utilities or service characteristics [4] [5] [6] . This approach to hospital output has its roots in two complementary fields of research.
The first field focuses on the definition of services. It consists essentially of the studies by Gadrey [9] [10] and Hill [11] [12] , who define a service as a process leading to a change in the state of a given reality. In such a process the changed realities belong to a finite set. We may, after all, be dealing with a tangible object, codified information, an individual or the cognitive components of an organisation. A definition of this kind grants a central position to interaction with the customer (co-production); at the same time, it also makes it possible to break a service down into its various functions or operations [13] [14] :
-logistical and material processing operations (M), involving the movement, transport, transformation and any other form of processing of tangible objects;
-logistical operations and those involving the processing of codified information (I) (production, transformation, transfer, archiving, etc.);
-knowledge processing operations (K) using intangible technologies, and codified methods and routines;
-and finally, contactual or relational service operations (R), which consist of a direct service provided in contact with the customers and with a variable degree of interaction.
The second field of enquiry is based on an approach to product and innovation in terms of characteristics. This is a theoretical perspective that has its roots in Lancaster's approach to consumer theory and in which the product is defined as the conjunction of vectors of characteristics and competences. Initially developed by Saviotti and Metcalfe [15] in order to describe technical systems and their evolution (a car, for example), this approach was extended to services by Gallouj and Weinstein [16] (see also Gallouj [17] Figure 2 ). The representation in Figure 2 can be used very flexibly. It can represent a material artefact (a car, a computer or a scanner, for example) or an immaterial or intangible product (an insurance policy, a financial product, a consultancy service or a medical consultation). It can represent a pure service, a less pure service or even a self-service situation
It can also be used to illustrate the provision of hybrid solutions (goods and services), for example a car or an MRI scanner and various types of associated services, both upstream and downstream of the actual provision (insurance, maintenance, finance, guarantees, etc.). 5 Inclusion of the customer's technical characteristics was suggested by De Vries [18] , in order to take into account the new channels of consumption and delivery (e.g., when consumers use their own technologies in order to access services on the web).
Client's technical characteristics
[T]
Provider's direct competences This general representation of the product (good or service) can be improved by introducing the competences and technologies of the other providers when the service is delivered through a network [18] . It may also be useful to introduce the public authorities, particularly in order to represent innovation in public services [19] .
However interesting they may be, the two fields (sources of inspiration) outlined above are still relatively theoretical. The idea put forward by Djellal and Gallouj [5] is to use them as a basis for developing a more operational analytical framework. Thus they propose an analytical model that represents the hospital product as a composite of the various components listed below (cf. Table 1 2) A functional decomposition of the constituent services. This decomposition is based on the hypothesis (alluded to above) that all service activities can be broken down (in differing proportions that also vary in space and over time) into processing operations or functions applied to material objects, information, knowledge or individuals. These various ‗material' (M), ‗informational' (I), ‗methodological' (K) and ‗relational' (R) operations are associated with particular technologies. This functional decomposition, which is also therefore a technological decomposition, is represented by the columns in the analytical table.
3) The competences (C) mobilised by the service provider. This may be an individual or a restricted group (the team or teams involved in providing the service). These competences are located ‗upstream' of the functional decomposition. They may be competences associated with the technologies and various types of operations carried out or they may be competences mobilised directly (without any technological mediation) in order to produce utilities (Y). In the second case, we are dealing with a ‗pure' service situation.
4) The service or use characteristics (Y) of the service provided, considered from the client's point of view. These characteristics describe the utilities (in the meaning given to the term in economic theory) derived from the mobilisation (in the course of the various types of operations that constitute the service provided) of the internal technical components and/or competences. They are located ‗downstream' of the product decomposition.
Thus Table 1 provides a relatively simple representation of the hospital product, in all its functional and technological diversity. Thus a hospital's service provision can be represented simply as the aggregation of various kinds of constituent services (S i ). Each of these S i can itself be envisaged as the combination, to varying degrees, of constituent operations carried out on objects, information, knowledge or individuals. In other words, the columns in Table 1 , the variables C, Y and the group (M, I, K and R) are not located at the same level of analysis.
After all, M, I, K and R are ‗internal' functions or components of the product, while C is located upstream and Y downstream of the service (they are external functions). This means that the competences contribute to the implementation of the corresponding operations and technologies, which find expression in the provision of the service characteristics. 
The organising principles driving innovation in hospitals
The literature on hospitals, particularly when (in accordance with the distinction drawn by Djellal and Gallouj, [8] ) hospitals are considered as production functions, sets of technical capacities or information systems, favours a technological and medical conception of innovation.
The representation of the product set out above (Table 1) can be used to go beyond these technological and medical approaches in order to reveal the full diversity of forms of innovation and innovation trajectories to be found in hospitals. Innovation can, after all, be defined as an action affecting the squares, rows and columns in the table. These actions can, in theory, give rise to a considerable number of different configurations. According to Djellal et al. [4] , however, they can be reduced to a relatively small number of basic organising principles or logics, which can be described as extensive, regressive, intensive and combinatory.
The extensive organising principle will lead to rows being added to the table; these rows represent additional constituent services, whether they be medical services or any other type of constituent service. The regressive principle describes the opposite case. Here, certain constituent services are eliminated; this is depicted by a loss of rows from the analytical table.
The intensive organising principle, for its part, involves the enhancement, in various ways, of the columns of our analytical framework. Depending on the medium concerned, this organising principle enables us to identify a number of different trajectories: a logistical and material transformation trajectory, a logistical and information processing trajectory, a methodological and cognitive trajectory, a pure 'service' trajectory and, finally, a relational trajectory. The combinatory principle, finally, is commonly encountered and is based on the various principles described above. It manifests itself in the repeated and linked implementation of various 'pure' organising principles (cf. ) . In concrete terms, this organising principle manifests itself, in the same way as previously, in the addition and/or elimination (association and/or dissociation) of technologies or competences. These mechanisms may manifest themselves within a given technological sphere or affect several spheres (columns).
From production-oriented to innovation-oriented PPPs in hospitals
The various notions of what constitutes a PPP in a hospital (as elsewhere) can give rise to considerable confusion, since the boundaries are not clearly defined and vary from one author to another. They are often used to describe very diverse forms of relationships between the public and private sector [20, 21, 22, 23, 24, 25, 26] . PPPs differ in various ways: in the number of partners involved, in the nature, intensity and duration of the relationship that is established, in the purpose of that relationship, etc. A distinction can be made between production-oriented PPPs, the oldest and most familiar form, and innovation-oriented PPPs. It is these latter, which are more recent and less familiar, that concern us here and on which we will concentrate, having first briefly described production-oriented PPPs.
Production-oriented PPPs (PPPPs)
In what we have suggested calling production-oriented PPPs, the term ‗production' may refer to a number of different things. It may refer, firstly, to the realisation of an infrastructure project (the construction of a canal, a bridge, a building, etc.). This was the case with most of the early PPPs (if we limit ourselves to the recent past). Secondly, it may refer to the provision of a service, which may take various forms, such as a concession or a joint venture.
In the case of a joint venture, the ‗production' includes not just the production of the service (servuction) but also all the activities that may be associated with it (management, maintenance, investment, etc.).
Although these two activities -infrastructure production (building) and service production (operating) -can be separated, they are frequently combined (bundling). In all cases, however, it can be said that, in essence, the activities that take place within the scope of production-oriented PPPs are known and can be the object of contracts. The purpose of such a PPP is to build and/or operate a bridge, a toll road, an urban drainage system, a water supply system, a prison, etc. 6 Whatever their form and purpose, from the public partner's perspective, the justification for this type of PPP is that they are a means of either reducing costs and increasing efficiency or making up for a lack of expertise or financial resources. Thus depending on the factor given most weight, Mazouz [26] makes a distinction between basic PPPs and circumstantial PPPs. These PPPs can give rise to innovation, but this is not their main purpose. Any innovation that is generated may emerge almost as a by-product of the main activity for which the production-oriented PPP was initially set up.
Innovation-oriented PPPs (IPPPs)
In contrast to production-oriented PPPs, the principal and explicit purpose of innovationoriented PPPs, which are our concern here, is to implement innovation. Just like production, however, innovation has to be considered in its various senses. Innovation-oriented PPPs are not themselves homogeneous, since they vary in both scope and content. Four types of innovation-oriented PPPs (IPPPs) can be identified, arranged in ascending order of complexity: 1) simple IPPPs with a focus on technology adoption; 2) simple IPPPs with a focus on the production of technological innovation; 3) simple IPPPs with a focus on the production of non-technological innovation; 4) complex or architectural IPPPs. The difference between a simple and a complex IPPP is the number of objects of innovation. In the case of simple IPPPs, there is a single object, whereas complex IPPPs generally combine a number of different objects of innovation (those of simple IPPPs). Moving from the former to the latter involves a shift from a simple, explicit contract to combination of implicit and explicit contracts. Even though their main purpose is innovation, IPPPs also of course involve production.
Simple IPPPs
Simple IPPPs have clearly identifiable objects of innovation, in many cases just a single one, and are reducible to a contract. Even in these simple IPPPs, however, varying degrees of simplicity can be observed, with the actual level reflecting the source of the innovation and its nature. Thus IPPPs whose purpose is the adoption of an innovative technology are simpler than those whose aim is to produce such an innovation. And within this second group, those
IPPPs set up with a view to producing a technological innovation are simpler than those whose purpose is to produce a non-technological innovation.
• Simple IPPPs set up for the purpose of technology adoption describe partnerships between a public and private hospital for the purpose of acquiring a complex, innovative technology, which requires significant investment, and to organise joint use of that technology. This is an IPPP in the sphere of innovation consumption. Many examples of this type of IPPP can be found in the professional literature. The institutions that regulate the hospital system have favoured this type of minimal collaboration between the public and private sectors. It should be noted that the joint adoption of technology may, nevertheless, give rise to certain nontechnological (organisational or service-based) innovations in the partner establishments.
• Simple IPPPs whose aim is to produce technological innovations are set up when a hospital is participating in technological innovation projects. The purpose here is not technology adoption but rather the coproduction of innovation. In other words, a public hospital becomes part of an innovation network (which may include private laboratories, equipment suppliers, files and emergency records), to monitor the medication process and to take account of the newly introduced activity-based payment system. The technological innovations thus produced may subsequently lead to a more extensive reorganisation of the modes of interinstitutional communication and hence to more complex innovations.
• Simple IPPPs with a focus on non-technological innovations are set up in order to develop non-technological (i.e., organisational, social or methodological) innovations. This category includes some aspects of what Mazouz [26] calls ‗associational or symbiotic PPPs', on the grounds that the parties have similar values and missions and that the purpose of the PPP is to some extent socio-civic in nature. This group includes the many PPPs set up with the aim of establishing innovative treatment networks. These networks generally focus on patient support problems. The forms of coordination are often innovative such as the mode of funding which takes into account this coordination effort 7 [35] . Examples abound in this area, whether it be elderly care networks [36] [37] or the HIV networks established in the early 1980s [38] that brought together doctors in private practice and their hospital colleagues.
These health networks, which were made official in 1996, very often take the form of Healthcare Cooperation Groups (Groupements de Coopération Sanitaire/GCS) or non-profit associations (Associations Loi 1901) [39] . Other networks have also been established to deal with other medical or medico-social problems, such as diabetes, obesity, cancer, hepatitis C, precarity, perinatality, etc. These networks may be set up at the intersection of various sets of medical and/or social issues. This applies, for example, to networks that take an integrated approach to the problems of perinatality and precarity in the treatment of pregnant drug users and their children. Other support networks are concerned with the provision of palliative care
for adults with neuromuscular diseases [40] or with the prevention of suicide. The territory covered by these networks varies in size. They may be confined to the micro-local level or extend over a whole region or even a whole country 8 .
These IPPPs are the most complex of the simple IPPPs. This complexity arises out of the intangibility of the innovations produced, the important role played by knowledge and tacit technologies and the large number and diversity of actors involved. The relationships established in this context are more difficult to regulate through an explicit contract.
Complex IPPPs
It is complex or architectural IPPPs that are our concern here. They are driven by the combinatory or architectural principle, since they combine all the mechanisms at work in the preceding cases. They are IPPPs that are set up in order to implement what might be called an organisational meta-change, in the sense that it combines most of the principles at work in simple IPPPs, whether the innovation in question involves the joint adoption of one or more technologies or the co-production of various forms of technological or non-technological innovations. Complex IPPPs owe their complexity to the multiple forms of innovation that they occasion. They pose many managerial problems due to the interactions between these different forms of innovation and to the fact that some of these forms are -non-programmed‖ and -emergent‖ ones.
Figure 3: Innovation-oriented PPPs by degree of complexity
The various types of IPPP identified above fall within the scope of the ‗assimilation, demarcation, integration' analytical framework suggested by Gallouj [42] as a means of accounting for the various ways of envisaging innovation in services (for a recent survey of the literature on innovation in services cf. Gallouj and Djellal [43] , Gallouj and Savona [44] ).
Thus IPPPs whose purpose is either the adoption or production of technological innovations fall within the scope of the assimilation perspective. From this perspective, innovation in services is synonymous with technological innovation, as is very often the case in manufacturing industry. In most cases, the innovation is adopted (reinforcing the view that services are in some degree subordinate to manufacturing). However, IPPPs in this category may also lead to the production of technological innovations. This autonomous production or co-production of technological innovations is relatively common in health services. This sets them apart from most services, which tend to adopt rather than produce technical systems.
PPPs whose purpose is to produce non-technological innovations fall within the scope of the demarcation or differentiation perspective. They emphasise the distinctive aspects of innovation in services, the ‗invisible' or ‗hidden' forms of innovation (intangible product innovation, organisational, social and strategic innovation, etc.), those that elude the traditional tools used in the economics of innovation: they do not rely on R&D expenditures and do not lead to patent applications.
IPPPs whose purpose is to produce complex architectural innovations fall within the scope of the integrative approach to innovation in services, that is an approach that takes into account the visible and invisible forms, the technological and non-technological forms of innovation [16] . it is put to the test in an actual case study.
An example of a complex, innovation-oriented PPP in a hospital
The public-private partnership examined here was established in 1999 between a public and a private hospital in Northern France. The original thinking behind the partnership was that costs could be reduced by eliminating duplication and establishing cooperation based on complementarity in a regional context in which hospitals were in competition with each other.
However, the processes that were put in place triggered complex change and innovation dynamics. A number of key events that have marked the evolution of this PPP will be examined, with the focus of the analysis being gradually narrowed as we move from the interorganisational via the organisational to the intra-organisational level, in accordance with the three levels of analysis derived from our theoretical framework.
The first sub-section is given over to a brief outline of the case and the methodology ( § 3.1).
Adopting an inter-organisational perspective ( § 3.2), we draw on our analytical framework in order to identify the duplications and possible complementarities and to account for the first cooperation agreements and the establishment of treatment networks (initial level of cooperation). The culmination of this PPP was undoubtedly the building of a hospital for joint use, which gave the partnership concrete form and, to some degree, locked the partners in and made it irreversible. The analytical focus of our model shifts here to the organisational level, since our aim is to account for the construction (not simply in terms of bricks and mortar and architecture) of a new organisation ( § 3.3). Finally, we narrow the focus of our analysis even further to examine the intra-organisational consequences of the partnership, and in particular the multidimensional nature of the innovation dynamic within constituent services ( § 3.4).
An exploratory case study
Since our purpose is to effect entry into the ‗black box' of the innovation brought about by PPPs, we have adopted a method based on an in-depth case study and qualitative analysis.
The criteria guiding our choice of case were, firstly, the nature of the innovation and, secondly, the duration of the partnership.
The chosen case is a PPP set up between a French public hospital (the Centre Hospitalier de Valenciennes) and a private, non-profit-making hospital (the Clinique Teissier) providing services for the public healthcare system. This cooperation between the two organisations could be simply described as an organisational innovation. However, this description fails to do justice to all the innovation, change and learning dynamics at work. After all, this metachange is a process that has unfolded over time and encompasses a multitude of changes in products/services, processes, internal organisation and external relations. We are dealing, therefore, with a complex architectural innovation (cf. Figure 3) .
A public-private partnership cannot be described as a discreet event that is concluded immediately. Rather, it is a process that unfolds and bears fruit over time. It is formalised only gradually. Thus in the case under investigation here, the partners moved from simple agreements to the establishment, first, of an economic interest group 9 and then of a healthcare cooperation group (HCG), reflecting a gradual increase in the partnership's degree of formalisation as the cooperation between the two hospitals evolved and became more complex. Thus at the time our investigations were carried out, the PPP had been in place for 9 Groupement d'intérêt économique (GIE) 10 This type of hospital is midway between the public hospitals and the private, for-profit hospitals. They are funded in the same ways as the public hospitals and have a public service mission. However, their doctors are salaried staff not civil servants, as they are in the public hospitals. 11 Comparison of the numbers employed would suggest that the balance of power strongly favours the public hospital. In reality, the two are more evenly balanced than they seem to be at first sight because the private
The data were gathered largely through semi-structured interviews, which were recorded and then transcribed. The interviews were structured around the following eight themes: the progression of the partnership (origins, evolution), the determinants/obstacles/facilitating factors, the keys to a successful PPP, the key actors and the role of leadership, the impact of the hospital reforms, the nature of the innovation, the contractual arrangements and the new internal organisation.
The inter-organisational perspective: identifying the duplication and the first steps towards partnership
Before the partnership (in 1998), the Clinique Teissier had three departments: respiratory medicine, vascular and abdominal surgery and accident and emergency. The Centre
Hospitalier de Valenciennes, which is located in the same road, had all specialities with the exception of heart surgery and major burns.
As Table 2 shows, there was a certain amount of duplication between the two organisations, whether in the constituent services provided or in the technical systems deployed. From a more qualitative perspective, moreover, the two hospitals were dilapidated and their technical infrastructures obsolete. Consequently, the Regional Hospital Services Agency, the body responsible for implementing regional policy on the supply of hospital services, made the funding of any investment conditional on the development of a partnership between the two hospitals. In 1999, the hospitals signed a partnership agreement with the following aims: to eliminate duplication, to modernise the two hospitals, and to achieve a critical size in order to be able to meet increased competition from the private, for-profit sector.
hospital belongs to a larger group, the AHNAC, which is made up of 12 institutions with a total of 1738 beds and 3200 employees, 231 of them doctors. One of the first manifestations of this partnership was the establishment (or, in some cases, the strengthening) of treatment networks. These treatment networks in which, besides the two hospitals, doctors in private practice are also involved, can be described in terms of the interorganisational combinatory innovation principle [4] (cf. Table 3 ). In our case, the most significant network is the one established between the CHV, the Clinique Teissier and doctors in private practice to provide respiratory medicine services. This network gives the doctors in private practice access to the hospitals' technical facilities and equipment and even to the private hospital's beds. The doctors in private practice carry out certain procedures (stress tests, for example) on an ‗open clinic' basis at the Clinique Teissier. Radiology services, if required, are provided at the CHV, which has scanners and MRI equipment. Other doctors use the private hospital's technical facilities to carry out certain other procedures, such as fibroscopy. As Table 3 shows, within the respiratory medicine network that has developed in the Valenciennes region, the individual institutions are clearly separate from each other but the services provided are dependent on the logistics of the others. 
The organisational perspective: building a new hospital
The treatment networks referred to above are the product of a form of partnership that might It is the organisational perspective of the analytical framework we have adopted that is best suited to analysing this second phase of the partnership, since it provides us with a means of focusing on the new internal structure and the organisation of the many services and actors within it. This new organisational structure is depicted in Table 4 , which shows how the activities were shared out between the two institutions (O1 and O2) and the duplications eliminated (e.g., S1, T1, S8, S9, S10 or S11). The introduction of the shared technical facilities described above is a particularly spectacular example, as is the development of a joint information system (see below). This PPP goes well beyond collaboration between two partners on specific matters. It has in fact led to the total restructuring of service provision in the two hospitals (distribution of Si) and to the establishment of a new system of hospital production (or servuction) with shared services (shared Si). At the same time, however, the two separate administrative entities have been maintained and they retain their separate legal identities (O1 and O2). In other words, the PPP cannot be reduced to a simple arithmetical process, in which the whole (the new organisation) is the sum of its component parts derived from the two original organisations.
After all, the PPP has led to fundamental changes in the internal organisation of healthcare provision and to the introduction of integrated cross-cutting organisational structures (patient pathways).
As a result of this reorganisation, patients now follow a ‗patient pathway' that is contained within a single building shared by the two hospitals. Figure 4 shows an example of a patient pathway. This patient can move from the CHV to the Clinique Teissier without incurring any additional costs and without having to worry about changing hospitals.
Figure 4: Example of a patient pathway within the new hospital
It is possible to break down this patient pathway (cf Figure 4) into the constituent services provided by each partners and analytically separate out the innovation contained in the treatment sequence. In other words, if the treatment sequence is translated into the same terms as used in Table 4 , then it reads as follows: O1S 8 ; O1S 7 ; O2S 9 and O2S 17 This integration of the treatment process also highlights the need for a shared computerised information system in order to facilitate exchanges. The development of this system constitutes the final phase of this partnership. Thus a single computerised public/private patient file is in the process of development. This project, known as CADUCEE, is intended to produce a system that will be used to manage patient pathways and to ensure that patient care is optimised across all the departments involved, from the time a patient is admitted until he or she is discharged, with the referring doctor also being integrated into the system. It will
give healthcare professionals secure access in real time to a patient's entire medical records, thereby simplifying patient transfer procedures.
The intra-organisational perspective: a diversity of forms of innovation at the level of service provision
The intra-organisational perspective provides us with a means of analysing the dynamic of change within a constituent unit (sij) of the new organisation, i.e. a department in the hospital or a constituent service (Si), whether medical or non-medical.
The various constituent services accommodated in the new hospital have themselves been modified in various ways by force of circumstance, more specifically as a result of the reconfiguration of the work force (C) and the new architectural and technical environment (M, I, K, R). This observation applies to all the constituent services in the new organisational structure (medicine, hotel, maintenance, cleaning, transport, management, catering, laundry, etc.). These changes to the constituent elements of the functional breakdown lead to changes in the service characteristics (Y).
• At this intra-organisational level, the extensive innovation principle can be illustrated by the addition of a number of new surgical sub-specialities. Examples include gynaecological surgery, cranial neurosurgery, plastic and reconstructive surgery, thoracic surgery and bariatric surgery.
• The intensive innovation logic also manifests itself at this level. Thus the transfer of respiratory medicine to the new building made it necessary to reconfigure both the layout of the equipment and the system of work organisation. These organisational engineering operations have an impact on service provision. The constituent service respiratory medicine is also modified by the introduction of new specialist technical facilities. Other examples of innovation projects resulting from the intensive principle can also be cited: laser treatment of varicose veins, automation of prescribing and dispensing in the new pharmacy and the construction of a helipad (closely linked to the introduction of cranial neurosurgery).
• The accident and emergency department provides another example of the multiple and complex changes that affect a constituent service and are an expression of the various innovation principles. Firstly, it has increased considerably in size (more than 3000 m 2 now).
If space is regarded as an intangible technical variable, this means that there has been a significant improvement in this variable (action on the corresponding column of the analytical table). The reorganisation of the A&E department has also brought into play, at this intraorganisational level, the extensive innovation principle, since the department is now subdivided into three separate sections (constituent sub-services): 1) traumatology, (plaster casts, stitching, etc., 2) the medico-surgical department (asthma attacks, chest or abdominal pain) in which the treatment of stroke victims has developed as a new and separate subservice, and 3) the observation or holding section for treatment requiring hospitalisation for short periods up to 24 hours (alcohol-related problems, poisoning, anaphylactic shock, etc).
The intensive innovation trajectory (columns of the analytical table) is also at work here, manifesting itself in the new department's equipment and informational aspects. It now has its own fully dedicated imaging department, with radiology and ultrasound equipment, a scanner and an MRI machine. The strategy of providing a comprehensive range of emergency medicine services (action on C) in order to be able to cover all the pathologies that might be seen in an A&E department should also be noted.
• The sharing of certain constituent services within the framework of the PPP has also made it necessary to completely redesign the hospital's logistics. For example, the use of a single catering department has changed practices in the Clinique Teissier (use of polypropylene containers instead of plates), since there is no dishwashing function in the new building.
Some of these organisational changes took place unintentionally, in the course of the process of reorganisation. However, most of the changes in the constituent services did arise out of well thought-out processes involving the various actors and coordinated by the Healthcare Cooperation Group (HCG). The entire staff of both hospitals met on a ‗functional department' 13 basis and discussed the necessary arrangements (procedures, personnel, etc.) for each service provided, as well as the administrative implications (in terms of payment, logistics, etc.). These divisions and procedures were then formalised and codified in agreements concluded under the umbrella of the HCG.
What lessons for hospital management?
As has already been noted on several occasions, the notion of the PPP is a flexible and adaptable one that can reflect organisational dynamics of varying scope. In the present article,
we have focused on a PPP involving complex, architectural innovation that is reflected in multiple and complex changes in the products, processes and organisation of the hospitals concerned. The case investigated here and the analytical framework we have drawn on raise a number of interesting questions from the point of view of management (and public policies), the operational answers to which may be generalisable beyond the specific case under investigation here.
Reconciling conflicting cultures: the public and private sectors
The first significant challenge faced by advocates of closer cooperation between public-sector and private-sector organisations is the clash of what we shall call ‗cultures', a term used, probably inaccurately, to denote a complex set of institutional and organisational arrangements and conceptions of products, services, missions and performance (including the definition and evaluation thereof). This clash of ‗cultures' is a well-known obstacle to closer cooperation between the public and private sectors. It can manifest itself in two different ways: 1) deliberate resistance to change and closer cooperation and 2) unconscious (inertial) resistance linked to each organisation's intrinsic characteristics.
These obstacles to partnership inevitably become obstacles to innovation when the purpose of the PPP is innovation. The power of these obstacles depends on the nature of the partnership.
They are easier to overcome in the simpler forms of PPP, i.e. those that might be the object of an explicit contract (e.g., a PPP focusing on the adoption or coproduction of a technology, cf.
section 2). In these cases, the distribution of tasks can be organised simply by means of a contract and does not require the renunciation of any fundamental principles. On the other hand, in the case of PPPs that are more difficult to formalise in explicit contracts (such as the PPPs involving complex architectural innovation that are our concern here), these obstacles are more difficult to overcome. In these cases, after all, a more constraining marriage and a far closer relationship are required, which may compel the actors to give up certain habits, practices or principles that affect the fundamental nature of their missions and their organisations' social purpose.
As was noted in the introduction, the public authorities, in encouraging PPPs in hospitals, are essentially pursuing efficiency objectives, one of which is a very explicit one (the search for complementarity, the elimination of duplication and the sharing of complex technical systems and certain functions, particularly non-medical ones such as hotel and catering services) and the other more implicit, based as it is on the assumption that the private sector is more efficient than the public sector.
Three theoretical scenarios can be envisaged for PPPs depending on which set of principles (public or private) prevails: in the first two, one or other set of principles predominates, while in the third there is a balanced mix (hybridisation) of the two. However, given the implicit objective alluded to above, the scenario in which public-sector principles are dominant can be excluded 14 . The second scenario, in which private-sector principles prevail, is conceivable in theory but unlikely in practice given the difficulty of reconciling the two cultures. Thus it is the hybridisation scenario that is the most probable and the most feasible. In this case, some of the principles of public service are retained but subjected to certain market constraints.
This results in the partners negotiating a redefinition of their mission, which in the case investigated here led to the definition of a ‗joint medical project'. This hybridisation should have repercussions for the definition and evaluation of performance. Thus the performance of the new organisation should be evaluated using a multi-criteria framework that combines indicators from the social/civic world and indicators from the market and financial world [46] [47] .
In the case of the PPP investigated here, the difference in culture between the two organisations did indeed constitute an obstacle to the development of the partnership 15 . The private hospital was organised on the basis of an ‗artisanal' or ‗craft' model that favoured ‗familial' methods and management. In practice, this meant that each doctor was responsible for his own patients, whom he knew well and whom he provided with a personalised service. The question of governance in public hospitals seems to have been another obstacle to the development of this cooperative venture. The public hospital is, after all, a two-headed creature in which two competing decision-making systems confront each other: the medical staff, on the one hand, and the hospital management, on the other. This diffuse system of governance makes decision-making slow. Since he had no hierarchical authority over the medical staff (he can neither assess nor dismiss a doctor), the hospital director had to enter into individual negotiations with each doctor. Consequently, much time had to be spent in discussion and negotiation and some fifty joint agreements were drawn up on subjects as varied as the medical organisation of each department, meals, the morgue, waste management and even the laundry. It took ten years to put the partnership in place. In the meantime, the AHNAC went through 7 restructuring exercises within the group, while the profit-making private sector (in the region) was able to develop partnerships, build a new hospital and gain market share within the space of two years.
Leadership, trust and partnership capabilities
Achieving and maintaining a balanced mix of private and public-sector principles within a PPP, and particularly a PPP focusing on architectural innovation, requires solid project management and leaders with strong relational and interpersonal skills who are able to establish a climate of trust [48] [49] . In our case study, the leaders, i.e. the chief executives of the two hospitals, seem to possess these qualities. They worked together to determine the overall strategic orientations and then entrusted the HCG with the operational implementation of the partnership and the associated innovations, i.e. the management of the working parties set up to consider the future of the various occupational groups and specialities in the two hospitals. Subsequently, they intervened only to manage disputes.
Préfontaine et al. [50] show, in a survey of 77 PPPs in Canada, that it is the 'partnership capabilities' that makes the biggest contribution to a project's success. Managers have to make every effort to develop their partnership capabilities by establishing effective communications, a climate of respect and trust and mechanisms for coordinating the partnership's activities. These coordination mechanisms are particularly important in complex
PPPs that encompass many different forms of innovation and interaction.
Evolution over time and rationality
Partnerships and innovation cannot be seen as discreet, instantaneous variables. Both involve sequential processes that unfold over time. The time frame lengthens as the IPPP in question increases in complexity. It is much longer for a PPP focusing on complex architectural innovation than for one whose main purpose is the adoption of an existing technology (cf. form. The personalisation of strategies is undeniably a factor in the fragility of these cooperative processes [45] .
Although the partnership is necessarily intentional and based on an established strategy, this is not true of all the forms of innovation generated by the partnership dynamic. While certain innovations (particularly technical ones) are clearly programmed and listed in a project specifications document, many organisational innovations are not programmed. However this may be, the rationality at work in developing the partnership, like that underlying the various phases in the innovation, is not a substantive but a procedural rationality, that is the objectives are adjusted in accordance with the path taken. Similarly, efficiency has to be considered in procedural terms, since it is evolutionary in nature, that is it changes at each stage of the partnership and innovation process. The aim of an IPPP is not to achieve in the long run the best possible outcome in terms of the provision of hospital services but rather, at each stage of the process, to find a satisfactory solution resulting from a (temporary) compromise between the various principles governing product and performance. Thus pluralistic performance evaluation systems based on multiple and evolving criteria would be a means of more accurately capturing the socio-economic value of PPPs [46] [47] 51 ).
Innovation and its biases
One significant problem for the management of PPPs in hospitals is the nature of the innovation and of the innovation processes. The problem can be discussed in terms of the following pairs of alternatives: 1) technological and non-technological innovation; 2) bottomup and top-down innovation; 3) medical and non-medical innovation. The three pairs of alternatives concern the nature of the innovation. However, the last two pairs also make reference to the actors in the innovation process.
•
Technological versus non-technological innovation
The most visible form of innovation in hospitals (and the one that has been the subject of the most studies) is what is called medical innovation, which is in fact a generic label for various types of (mainly material or tangible) technological and bio-pharmacological innovations in patient treatment. Thus in this favoured approach, a hospital is understood as a ‗set of technological and bio-pharmacological capacities' [4] . Another particularly visible form of innovation is that linked to NICTs. After all, hospitals are not immune to the all-pervasive diffusion of NICTs resulting from the new informational paradigm. Thus a significant number of studies have adopted an approach in which hospitals are regarded as information systems and innovation in hospitals is considered in terms of its links with the informational paradigm.
In some cases a (possibly artificial) distinction is made between information technology applied to administration (informational and material flows) and information technology applied to medical care itself.
In our case study, the most obvious and spectacular manifestations of innovation are, for example, the ultra-sophisticated technical facilities, the new information system, the automated drug prescribing and dispensing system and the new environmentally-friendly building. This predominance of tangible technological innovation is frequently noted (and frequently deplored), not just in the literature on medical services [4] • In the search for efficiency, it is in the interests of hospital management and the public authorities to attach greater importance to non-medical forms of innovation. After all, the quality of non-frontline services obviously influences the quality and efficiency of frontline medical services themselves. This is particularly true of all cleaning services (cleaning, laundry etc.), which are essential in the fight against hospital-acquired diseases, but it also applies to all the ‗commercial' services that affect the satisfaction (and loyalty) of patients as customers: quality of the hotel service, of the food, of reception and administrative services, of leisure services, etc.
Bottom-up and top-down innovation
PPPs are initiated from on high, in accordance with the top-down principle: they are, after all, the result of strategic decisions taken at the top of hierarchical chains of command. Thus public-private cooperation contracts remain subject to the approval of the director general of the regional health agencies [57] . As was noted in sub-section 4.2 above, a partnership's overall strategic orientations are set at the top of the hierarchy.
Nevertheless, it would be wrong to think that the innovations generated by PPPs also follow the top-down logic. As our case seems to demonstrate, the more complex a project is and the longer the period of time is over which it unfolds, the more local innovation dynamics and learning processes play an essential role. Viewed as a whole, the innovation process consists of contrary waves of bottom-up and top-down innovations that fit well with the processes and structures that have been thoroughly analysed in the literature on the economics and management of services [58] : well-established project groups that follow sequential innovation models (stage-gate models), innovation processes based on bricolage (i.e., involving non programmed activities, trial and error processes and adaptation to random events) [59] , ad hoc or a posteriori recognition models in which the innovation is not programmed but emerges and is recognised retrospectively [60, 61] and rapid application models [58] .
Conclusion
PPPs are forms of cooperation between the public and private sectors that have been undeniably successful in recent years. The main idea underpinning them is that private-sector organisations are able, by various means (by injecting funding, creating complementarities or simply by encouraging imitation), to improve the efficiency of public-sector organisations or of the new system the partnership constitutes in carrying out a given activity.
More recently, PPPs have also been regarded as mechanisms for producing innovations in services. As a result, PPPs have come up against a new difficulty, one that is not only theoretical but also of concern to managers and public policy makers, namely how to take account of what might be called invisible innovation. After all, if, as we suggest, the innovation associated with such partnerships is not regarded as a black box, then complex, multi-faceted forms of innovation are revealed that mobilise different actors at different organisational levels.
Drawing on theoretical models of innovation in services and applying them to an in-depth case study, we have been able to analyse, at the inter-organisational, organisational and intraorganisational levels, the full complexity of the innovation dynamic associated with the implementation of a PPP in a hospital and to touch on the problems posed for management sciences.
Thus it seems that partnerships and innovation cannot be regarded as discreet variables: in order to be understood and managed appropriately, they must be situated within a time frame of greater or shorter length. In both cases, the choices that are made are based not on substantive but on procedural rationality. Thus the static concept of efficiency should be abandoned in favour of an evolutionary concept that changes depending on the stage of the partnership process. As well as the need to adopt an evolutionary approach to performance evaluation, the cultural hybridisation that ensues from PPPs makes it necessary to use multicriteria performance evaluations that take account of the market and socio-civic perspective.
Some forms of innovation are visible and predictable (programmed). This is true of most technological and architectural innovations. They are generally easier to manage, and it is easier to attract support for them from public actions. Many others, in contrast, are invisible.
These are essentially non-technological innovations (organisational, social, etc.). They tend to elude our theoretical tools and methods of measurement. They need to be recognised at both the theoretical and managerial levels. Some of these invisible innovations are predictable (i.e. programmable). This is the case, for example, with the development of treatment or cleaning protocols. Others, however, are both invisible and unpredictable. They are not programmable.
These are ad hoc innovations. Once identified as such, they should be encouraged: the unpredictable requires organisation.
